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ECONOMIC ANALYSIS OF USING M I X I N G  EQUIPMENT FOR GROWING HEIFERS 
1 2 3 4 
J. J. Wagner , D. Peterson , R .  Hanson and H. L. M i l l e r  
Departments o f  Animal and Range Sciences and 
Economics and Southeast South Dakota Experiment Farm 
CATTLE 88-14 
Sumnarv 
seventy-two Simnental c ross  and Charo la is  c ross  h e i f e r s  (475 l b )  were u t i l i z e d  i n  a growing s tudy  t o  es t imate  
t h e  economic va lue  o f  us ing  a mixer wagon and feed sca le  t o  feed l i g h t  c a t t l e  a h i g h  roughage d i e t .  C a t t l e  f e d  
t he  mixed d i e t  gained an a d d i t i o n a l  22.6 l b  on 61.2 l b  l ess  d r y  mat ter  over t he  133-day t r i a l  than d i d  c a t t l e  f ed  
t h e  unmixed d i e t .  Annual ownership and r e p a i r  cos t s  were assumed t o  equal 52356. I f  y e a r l i n g  feeder c a t t l e  s o l d  
f o r  58O/cwt and i f  corn, hay and co rn  s i l a g e  were worth 590, 580 and 825 per  ton, respec t i ve l y ,  i t  would take a 
minimum o f  114 head on feed f o r  133 days each year t o  pay annual cos ts  f o r  t h e  wagon. The economic ana l ys i s  o f  
t h e  da ta  f rom t h i s  t r i a l  suggests t h a t  even r e l a t i v e l y  smal l  c a t t l e  feed ing opera t ions  shou ld  s t r o n g l y  consider 
i n v e s t i n g  i n  a mixer  wagon w i t h  a scale.  
(Key Words: Feedlot ,  M ix ing  Equipnent, Economic Analysis.)  
I n t r o d u c t i o n  
Many farmer feeders do not  have feed sca les  o r  mixer wagons t o  feed c a t t l e .  They f e e l  t h a t  they  cannot 
a f f o r d  t h e  expense of t h i s  feed ing equipnent. They feed by  what i s  o f t e n  r e f e r r e d  t o  as t he  " f r o n t  end loader and 
scoop shovel methoda1. Roughage i s  o f t e n  measured by  volume us ing  a f r o n t  end loader o r  l a r g e  round bale.  
L ikewise, g r a i n  and supplement are  measured by  volume us ing bushels, buckets, bags o r  a scoop shovel .  
There a re  two p o t e n t i a l  problems assoc ia ted w i th  feed ing by  t h i s  method. F i r s t ,  feed ing by  volume can r e s u l t  
i n  tremendous v a r i a t i o n  i n  t he  amount o f  d r y  mat ter  o f f e r e d  t o  c a t t l e ,  p a r t i c u l a r l y  i f  h i g h  s i l a g e  d i e t s  a re  used. 
Second, producers a r e  unable t o  adequately mix d i e t  components under t h i s  system. C a t t l e  a r e  g i ven  the  
oppo r tun i t y  t o  s e l e c t  t h e i r  own d i e t .  Some c a t t l e  may eat predominately roughage. Other c a t t l e  may eat 
predominately concentrate.  Other c a t t l e  may eat some combinat ion i n  between. 
Weighing o f  feed corrmodities and feeding them as a completely mixed r a t i o n  a l l ows  c a t t l e  feeders more c o n t r o l  
over the  d i e t .  I n t a k e  may be s t a b i l i z e d  and every mouthful  o f  feed t h a t  t he  c a t t l e  eat  may c o n t a i n  a proper 
balance o f  carbohydrate,  p ro te in ,  v i tamins  and minera ls .  Performance by c a t t l e  f e d  known amounts o f  a completely 
mixed d i e t  w i l l  l i k e l y  be g rea te r  than t h a t  by  c a t t l e  f e d  d i e t  components separa te ly .  D i f f e rences  i n  performance 
r e l a t i v e  t o  feed cos ts  and o the r  opera t ing  expenses w i l l  determine i f  purchasing, ope ra t i ng  and ma in ta in ing  a 
mixer wagon and s c a l e  i s  economical f o r  farmer feeders. 
The o b j e c t i v e  o f  t h i s  research was t o  determine performance d i f f e r e n c e s  between c a t t l e  f e d  completely mixed 
d i e t s  w i t h  feed d e l i v e r i e s  weighed out  a t  each feeding versus c a t t l e  f e d  by  volume unmixed d i e t s .  A second 
o b j e c t i v e  was t o  eva lua te  t h e  economics o f  us ing a mixer wagon w i th  sca les  f o r  farmer feeder opera t ions .  
Ma te r i a l s  and Methods 
Beginning i n  mid-October, a t o t a l  o f  72 Simnental c ross  and Charo la is  cross h e i f e r s  (475 l b )  were purchased 
from fou r  South Dakota l oca t i ons  and t ranspor ted t o  the  Southeast South Dakota Experiment Farm near Beresford.  
upon a r r i v a l ,  c a t t l e  were a l lowed access t o  long stem grass hay and water overn ight .  Dur ing  a two week rece i v i ng  
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per iod,  h e i f e r s  were fed a standard 60% concentrate s t a r t e r  d i e t .  Once a l l  c a t t l e  were assembled, they  were 
shrunk overn ight ,  weighed, ear  tagged, vaccinated (IBR, BVD, PI  7-way c l o s t r i d i a l  bac te r i n ) ,  dewormed, 
3' 
s t r a t i f i e d  by  weight and breed and a l l o t t e d  t o  e i g h t  9-head pens. The t r i a l  s t a r t e d  November 4, 1987, and Lasted 
133 days. 
Four pens o f  h e i f e r s  were fed  ad L ib i t um amounts o f  a completely mixed grower d i e t  (Tab le  1). The 
app rop r i a te  amounts o f  co rn  s i l age ,  ground hay, h igh  mois ture  co rn  and supplement f o r  a l l  f o u r  pens were weighed 
i n t o  t he  mixer  wagon (Schwartz t h ree  auger mixer, 2 t o n  capac i ty )  and thorough ly  mixed p r i o r  t o  feeding. Prec ise  
amounts o f  t h i s  t o t a l  mixed r a t i o n  were weighed ou t  t o  each o f  t he  f ou r  pens o f  h e i f e r s .  The f o u r  remaining pens 
o f  h e i f e r s  were f e d  t h e  same d i e t .  T o t a l  amount o f  feed o f f e r e d  t o  these c a t t l e  was approximately t he  same as the 
t o t a l  amount o f  feed o f f e r e d  t o  t he  c a t t l e  f ed  t he  completely mixed d i e t .  Feed comnodit ies were no t  mixed p r i o r  
t o  feeding and i n d i v i d u a l  feed d e l i v e r i e s  t o  each pen were es t imated by volume. The t o t a l  amount o f  co rn  s i l age ,  
ground hay, h i g h  mois ture  co rn  and supplement needed f o r  a l l  f ou r  pens was weighed out  and p laced i n  a separate 
p i l e  f o r  each comnodity. One f o u r t h  o f  each p i l e ,  as est imated by  volume, was p laced i n t o  t h e  feed bunk f o r  each 
pen us ing  a f r o n t  end Loader and scoop shovel. A L L  feed f o r  a p a r t i c u l a r  pen was p laced i n  t h e  same bunk. Corn 
s i l age ,  hay, c o r n  and supplement were Layered i n  the  bunk i n  t h a t  respec t i ve  order .  
TABLE 1. DIET FED TO HEIFERS DURING GROWING STUDY 
Corn silage (35% dry matter) 39.27 
Alfalfa-grass hay (16% crude protein) 39.27 





Trace mineralized salt .50 
Cane molasses .25 
Rumensin 6oC 
d .02 
Vitamin A-30 .01 
a 
Dry matter basis. 
Composition, minimum percentage, NaCl 96.0, Zn .350, 
Mn .209, Fe .200, Mg .150, Cu .003, I .007 and Co .005. 
C 
Contains 60 grams monensin per lb. 
Contains 30,000 IU vitamin A per gram. 
Resul ts  and Discuss ion --
Table 2 d i s p l a y s  t he  performance o f  h e i f e r s .  Average d a i l y  ga in  was approximately 10.3% g rea te r  (Pc.05) f o r  
the  h e i f e r s  f e d  the completely mixed d i e t .  S t a t i s t i c a l  analyses were no t  poss ib le  on feed i n t a k e  and feed 
conversion data. Feed d e l i v e r i e s  t o  each o f  t he  f ou r  unmixed pens were est imated by  volume and assumed t o  be the 
same f o r  each pen. Average d a i l y  d r y  mat ter  i n take  o f  t he  c a t t l e  f e d  the mixed d i e t  was about 2.7% less  than the 
i n take  o f  t he  c a t t l e  f e d  t h e  unmixed d i e t .  Feed conversion was improved by 11.8% f o r  t h e  c a t t l e  f e d  t he  
completely mixed d i e t .  Over t he  e n t i r e  t r i a l  these d i f f e rences  i n  performance amounted t o  22.6 l b  a d d i t i o n a l  ga in  
per  head on 61.2 Lb l ess  d r y  mat ter  f o r  t he  h e i f e r s  f e d  the  completely mixed d i e t .  
Economic Ana lys is .  Although the  use o f  a sca le-mixer  wagon improves the  p r o d u c t i v i t y  o f  t he  c a t t l e  be ing 
fed, i t  i s  a ma t te r  o f  economics as t o  whether one should invest  i n  such equipment. The f o l l o w i n g  d i scuss ion  i s  
t o  h e l p  i n  determin ing the  minimum s i z e  o f  ope ra t i on  which can p r o f i t a b i l i t y  adopt t h i s  technology. 
TABLE 2 .  PERFORMANCE OF HEIFERS FED EITHER MIXED 
OR UNMIXED DIETS 
T r e a t m e n t  
I t e m  Mixed Unmixed s  EM^ 
I n i t i a l  w e i g h t ,  l b  476 474 6 . 3 7  
Average  d a i l y  g a i n ,  1bb 1 . 8 2  1 . 6 5  . O g  
D a i l y  d r y  m a t t e r  i n t a k e ,  l b  1 6 . 5 9  1 7 . 0 5  NE 
Feed /ga in  9 . 1 2  1 0 . 3 8  NE 
a 
S t a n d a r d  e r r o r  o f  t h e  mean. 
P<.05.  
C 
Nones t imab le .  
The f i r s t  s tep  i n  t he  ana l ys i s  i s  t o  determine t e cos t  o f  owning and ope ra t i ng  a sca le-mixer  wagon. The g .  
i n fo rma t i on  p iesented i n  Table 3 represents an Arts-Uay mixer  wagon equipped w i t h  an e l e c t r o n i c  sca le  and o ther  
most f r e q u e n t l y  needed opt ions .  The p r i c e s  and techn i ca l  da ta  were obta ined from an Arts-Way vendor, l i t e r a t u r e  
and f rom the  A q r i c u l t u r a l  Enqineers Yearbooks. 
TABLE 3 .  ESTIMATED OWNERSHIP AND REPAIR COSTS OF A MIXER WAGON 
L i s t  p r i c e  $12 ,779  
Cash p r i c e  (20% d i s c o u n t )  
S t a t e  s a l e s  t a x  (3%)  
T o t a l  c a s h  c o s t  
L e s s  s a l v a g e  v a l u e  (15%)  
D e p r e c i a b l e  v a l u e  
Annual  d e p r e c i a t i o n  ( 1 0  y e a r  l i f e )  
Annual  r e p a i r  ( 5 %  o f  l i s t  p r i c e )  
Housing 
I n t e r e s t  on  a v e r a g e  i n v e s t m e n t  a t  
12% ( $ 1 0 , 5 2 9 . 9 0  + $ 1 , 5 7 9 . 4 8 )  x 
( . 12 /2 )  
I n s u r a n c e  ( $ 2 . 0 0  p e r  t h o u s a n d )  
T o t a l  a n n u a l  ownersh ip  and  
r e p a i r  c o s t  
The cost  o f  t he  t r a c t o r  used w i th  t he  mixer wagon i s  not  inc luded i n  t h i s  ana l ys i s .  For the  s i z e  o f  wagon 
be ing eva luated here, a 30 t o  40 horsepower t r a c t o r  i s  s u f f i c i e n t .  Mix ing t ime i s  sho r t ,  u s u a l l y  about 10 
minutes, and may be done as the  wagon i s  towed t o  t he  feed bunk. For the  a n a l y s i s  a t  hand, i t  was assumed the 
cost  o f  t he  t r a c t o r  needed f o r  t he  wagon was about the  same as the cost  saved by  no t  us ing  the  present equipment 
t o  d e l i v e r  the  feed t o  t he  bunk. 
The feed ing t r i a l  shows t h a t  du r i ng  the  133-day feed ing p e r i o d  c a t t l e  f ed  t he  mixed d i e t  gained 22.6 more Lb 
on Less feed than d i d  t he  c o n t r o l  group. I f  these e x t r a  pounds a re  s o l d  as feeder c a t t l e  a t  9.80 per  pound, an 
e x t r a  $18.08 i s  generated per  head. I gno r i ng  f o r  the  t ime be ing t h a t  Less feed was used, i t  w i l l  take a minimum 
5 
Arts-Way i s  a r e g i s t e r e d  trademark f o r  Arts-Way Manufactur ing Company, Inc., Armstrong, I A .  No endorsement 
o f  t h i s  product  i s  in tended o r  impl ied .  
of  130.3 head on feed f o r  133 days per  year t o  pay the  ounership and ope ra t i ng  cos t  o f  t h e  uagon ($2356/$18.08 = 
130.3). S ta ted  i n  terms o f  a d d i t i o n a l  beef produced, i t  u i l l  take 2,944.4 a d d i t i o n a l  l b  o f  beef produced per year 
t o  pay t h e  annual c o s t s  o f  the  uagon. 
If t h e  p r i c e  o f  t h e  animals be ing fed dec l ines ,  i t  u i l l  t ake  more head o r  pounds t o  cover t h e  cos ts  o f  the  
wagon. For example, i f  t he  p r i c e  o f  feeders s o l d  i s  o n l y  5.60 pe r  l b ,  i t  u i l l  t ake  3,926 more l b  t o  pay uagon 
costs.  Th is  t r a n s l a t e s  i n t o  173.7 heed uhen each animal ga ins  an a d d i t i o n a l  22.6 Lb by  market time, up from the  
130.3 head uhen the  p r i c e  i s  5-80. The f i g u r e  may be used t o  es t imate  t he  increased p roduc t i on  i n  pounds, a t  
va r i ous  s a l e  p r i ces ,  needed t o  cover the  annual cos t s  o f  ouning and us ing  a  sca le-mixer  uagon. 
Uhen i n c l u d i n g  the  feed saved, t he  nunber o f  head needed t o  pay f o r  t he  uagon i s  reduced s l i g h t l y .  The more 
c o s t l y  t h e  feed, the  feuer  head i t  takes t o  j u s t i f y  t he  use o f  a  sca le-mixer  uagon. U i t h  t he  r a t i o n  used and 
feeds p r i c e d  a t  $2.50 per  bushel f o r  corn, $80 per  t on  f o r  hay and $25 per  t on  f o r  co rn  s i l age ,  the  61.2 Lb o f  
feed ( d r y  ma t te r  bas is )  saved per  head has a  va lue o f  $2.59. Uhen adding t h i s  t o  the $18.08 a d d i t i o n a l  sa les  per  
head, i t  u i l l  take 114 head on feed f o r  133 days per  year t o  pay f o r  t he  uagon. I f  the  p r i c e s  o f  these feeds are 
decreased t o  $2.00 f o r  corn, $20 per  t on  f o r  s i l a g e  and $50 per  t on  f o r  hay, feed savings amount t o  $1.89 per  
head. I f  t he  22.6 a d d i t i o n a l  Lb o f  g a i n  a re  s o l d  a t  8.60 per Lb and the feed savings a re  included, then a t  Least 
152.5 head need t o  be fed  annua l l y  t o  pay the annual cos t  o f  a  uagon. 
U i t h  performance data  a v a i l a b l e  o n l y  f o r  g rou ing he i f e r s ,  i t  uou ld  be very  r i s k y  t o  es t imate  by  e x t r a p o l a t i o n  
the b e n e f i t s  o f  a  sca le-mixer  uagon f o r  f i n i s h i n g  c a t t l e .  The r a t i o n s  are  d i f f e r e n t  and ue Lack the data  t o  
determine the  increased p r o d u c t i v i t y ,  i f  any, uhen feeding h igh  concent ra te  r a t i o n s  as a r e  used i n  f i n i s h i n g .  
Feeding l ess  bu l ky  f i n i s h i n g  r a t i o n s  may l i k e l y  r e s u l t  i n  less  increase i n  p r o d u c t i v i t y  f rom mixing, meaning Less 
value from the  uagon. L ikeu ise ,  the  p r i c e  o f  s laughter  c a t t l e  i s  u s u a l l y  Less than f o r  feeder c a t t l e ,  r e s u l t i n g  
i n  the  increased p roduc t i on  being so ld  a t  a  Louer p r i c e .  On the o ther  s ide ,  u i t h  the  h igher  cos t  per  cu t  of 
f i n i s h i n g  r a t i o n s ,  each pound o f  feed saved means greater  b e n e f i t  f rom a uagon. Using mix ing equipnent may a l l ow  
feeders t o  use h igher  concent ra te  d i e t s ,  thus improving average d a i l y  gain.  Any increase i n  the  r a t e  o f  ga in  
means l ess  days on feed and Louer opera t ing  cos ts  on the  animal being f in ished,  a  p l u s  f o r  t h i s  p iece o f  
equipment. So a t  t h i s  t ime we cannot make a determinat ion as t o  the  ne t  economic b e n e f i t  o f  such a wagon i n  the 
f i n i s h i n g  Lot. 
Other Considerat ions Uhen I nves t i ng  j~ a Mixer Wagon. The L i f e  o f  t he  wagon was est imated a t  10 years o r  
10,000 Loads. This would be 1,000 Loads per year o r  2.74 Loads per  day. Repair costs  w i l l  L i k e l y  increase and 
L i f e  decrease as use i s  increased above 1,000 Loads per  year. However, Less use w i l l  no t  necessa r i l y  mean Less 
r e p a i r  per year. D e t e r i o r a t i o n  from weather and a c i d  from feeds w i l l  no t  decrease w i t h  Less use and, i n  f a c t ,  may 
increase. Obsolescence i s  a f u n c t i o n  o f  t ime only, so i t  i s  not  a f f e c t e d  by Level o f  use. From t h i s  we can 
conclude tha t  costs  w i l l  remain about constant w i t h  decreased use, wh i l e  each Load i n  excess o f  1,000 Loads per 
year w i l l  increase dep rec ia t i on  and r e p a i r  costs  by 31.53. 
I n  t h i s  experiment, approximately 2.30 bushels o f  feed were requ i red per head per day. Therefore, i t  took 
about 306 bushels o f  feed per head over t he  133 days. With a 175-bushel wagon, t h i s  i s  about 1.75 Loads per head 
t o  b r i n g  them from s t a r t i n g  weight t o  sa le  weight. Using the  $80 per cu t  sa le  p r i c e  and the  h igh  p r i c e s  f o r  
feeds, t he  break-even Level o f  product ion t o  cover annual costs o f  the wagon i s  about 114 head per year. Thus, a t  
t h e  break-even Level o f  product ion the  wagon would be used f o r  on l y  199.5 Loads per year. Therefore, use cou ld  be 
increased f i v e  times and no t  have an appreciable increase i n  annual costs  o f  t h e  wagon. Even w i th  c a t t l e  s e l l i n g  
a t  $60 per cu t  and low p r i c e d  feeds, t he re  i s  p l e n t y  of reserve capac i ty .  At t h e  Lower pr ices,  t he  break-even 
Level i s  152.5 head per  year, which would requ i re  on l y  267 Loads per year. This would a l low f o r  a 375% increase 
i n  use wi thout  increas ing annual costs.  A 175-bushel wagon should feed 570 head f o r  133 days o f  t h i s  r a t i o n  w i th  
a thousand Loads. A producer who i s  i s  p u t t i n g  more pounds o f  ga in  on each animal w i l l  obv ious ly  be feeding fewer 
c a t t l e  from s t a r t i n g  weight t o  sa le  weight per thousand Loads. 
The t ime and Labor requ i red  us ing a scale-mixer wagon i s  another aspect which should be evaluated. While i t  
may take more t ime t o  load a mixer wagon w i th  a sca le  due t o  the  weighing process, t h e  t ime t r a v e l i n g  between the  
feed bunks and feed s torage area w i t h  the  Loader may be reduced. Whether t he re  i s  a net  g a i n  or  Loss i n  t ime 
depends on the  cu r ren t  feed handl ing techniques v i s - a - v i s  t he  new. Because most farmers have an o lder ,  small 
t r a c t o r  which can e a s i l y  handle the  mixer wagon, no a d d i t i o n a l  investment i s  l i k e l y  t o  be needed above t h e  cost  of 
t h e  wagon. 
I n  conclusion, the evidence o f  t h i s  experiment i nd i ca tes  tha t  a mixer wagon equipped w i t h  a sca le  can be a 
p r o f i t a b l e  investment f o r  f eed lo t  operators feeding h igh roughage r a t i o n s  t o  l i g h t  c a t t l e .  With feeder c a t t l e  
s e l l i n g  i n  t h e  8.70 t o  8.80 range, the break-even l e v e l  o f  product ion i s  110 t o  160 head on feed f o r  133 days per 
year but  w i l l  depend on how much improvement a p a r t i c u l a r  operat ion can ga in  due t o  more accurate  feed ing and the 
va lue o f  feed saved. 
